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Polynomial Version

Linear System

solve:

%
a11X1 + A12Xy + ... + A1nXn = b1

a21x1 + azzxz + + aann - bz

aim :
fxl = Sl
Xy = 82




Possible operation

1. Exchanging two equations
2. Multiplying any nonzero constant
3. Multiplying any nonzero constant and add to another equation



Matrix Version

Linear System —) Matrix Version

( a11x1 + alzxz + + alnxn — bl

a1t A [*1 -bl-
Ar1 X1+ AooXy> + ... + Xy = b . . . . : :
| G21%1 22%X2 2n¥n 2 [ : . : ][ : ] —| : (matrix)
a coc a X b
\ A1 X1 + AaXy + oo + AynXy, = by, mi mnltna s m]
(a1 Qqp bl-
> ' : | - (using Possible operation)
_aml t Qmn bn_
a1y din 7]
0 Az 1 . . " . .
- |7 . 7" i | (Upper triangular matrix) (This is Gaussian elimination)
0 Amn b"_




Determinant

Ax =Db, A € R™*"

If det(A) # 0, then x = A™'b
det(A) = a;; (—1)'* 1 det(Ajy) + a;(— 1) 2 det(Asy) + -+ + a2 (— 1) det(Aj,)

n

= z Clij (—1)i+j det(Ai]-)

j=1

Operation Counts of det




